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Two meetings in September 2011 assembled heads of state, one in New York, sponsored by the United Nations and World Health Organization; the other in Istanbul, prompted by GEOCHANGE (www.2011.geocataclysm.org). The former in New York assigned highest priority to noncommunicable disease, in the words of Margaret Chan, World Health Organization Director General, a "slow-motion disaster" (58; cf. 4). In opening the other conference in Istanbul (http://www. 2011.geocataclysm.org/), one of the undersigned (F. Halberg) advocated an international website with a system for automatic, affordable, unobtrusive, chronobiological, and chronomic interpretation of ambulatory blood pressure monitoring (C-ABPM) for the same purpose of stroke and other severe noncommunicable disease prevention (46; see pp. [23] [24] [25] [26] [27] [28] [29] [30] [31] . He and a team of the project on the biosphere and the cosmos (BIOCOS) also presented data using C-ABPM to better understand biospheric harbingers of natural disasters and social conflicts, all sharing cycles with the human brain and heart (32) . In the United States alone, 1,000 deaths every day are attributed to problems related to undiagnosed/untreated blood pressure abnormalities (26, 66) .
Only 100 deaths due to faulty tires (not 1,000 deaths per day) were required to prompt President Clinton to sign the Transportation Recall Enhancement, Accountability, and Documentation (TREAD) Act, so that today we monitor pressure in car tires and put a notice on the dashboard when needed, reminding the driver to check tire pressure. But we do not require similar health monitoring of ourselves, even when it is practical.
The Center for Disease Control (CDC) of the United States estimated blood pressure-related annual cost at $131 billion (26, 66; cf. 57) out of $200 billion for heart disease with an as-yet unaccounted part of the $1.5 trillion annual cost for chronic disease (1) . Heads of state could set a high priority on reducing the number of 1,000 deaths/day and the associated cost in the United States alone and mounting worldwide by making C-ABPM widely available. Indeed, not only can C-ABPM guide the timed treatment of vascular variability anomalies (VVAs), harbingers, and possibly reversible causes of stroke (brain attack) and cardiac disease (heart attack), its time structure is intimately related to the human brain for its various behaviors (11, 31) , a focus of President Obama's plans.
Status Quo
Whether or not magnetic storms may trigger myocardial infarctions (16, 30) and may shield against sudden cardiac deaths (19), the effects of space weather have long been recognized. Calls for action to control them have been rewarded with the offer of a Nobel Prize (refused under political pressure) to Alexander Leonidovich Chijevskiy (6) . Magnetically compensated shielded hospital rooms with local recording were again proposed (unsuccessfully) half a century ago by the undersigned with the late Frederic C. Bartter, then head of the Hypertension-Endocrine Branch at the United States National Institutes of Health, to the clinical center at the National Institutes of Health, which Bartter subsequently directed.
Investigating the heart's dependence on the brain and the cosmos, Abdullah al-Abdulgader and Rollin McCraty have built a geomagnetic monitoring station in the former's estate (Global Coherence Initiative Monitoring Site 2) (43) . Their aim is to eventually analyze interactions with the human circulation with magnetic and perhaps other nonphotic cycles, such as gravitational waves. Such an overdue station could be extended by shielded hospital beds (and toilets) (7) to help elucidate the role of the nonphotic environmental cycles in the dynamics of the human heart and brain (43) . Looking beyond circulation and physiology in general, competing space and terrestrial weather affect all human affairs studied thus far.
Studies can build in the steps of Vladimir Ivanovich Vernadsky's noosphere (from noös or nous, the Greek word for "mind") (2, 64, 65) , assessing it for each individual as well as for the figurative human mind as an entity encompassing the whole evolving biosphere. By the mapping of a spectrum of cycles into a time-structured chrono-noosphere (or rather briefly chronousphere), Vernadsky's temporally unstructured vision gains a time frame. In it, personalized chronouspheres (obtained by every individual's self-surveillance) contribute at least their share of magnetism to an accumulating generalized chronousphere, where thus far only relatively few individuals' contributions changed the crust of the earth. Chijevskiy already reported many signatures in the biosphere of an about 11-year sunspot cycle (6 -9) . To his contributions and those of Vallot, Faure, and Sardou, followed up by those of Suitbert Ertel (23) (24) (25) , our era of computers, satellites, genetics, inferential statistics, and chronomics added transdisciplinary mutually validating coperiodisms.
A novel polydisciplinary spectrum recognizes Chijevskiy's "echo" (of the sun) as a partly built-into-the-biosphere autoresonance, with competing earth and space weather, where "auto" denotes the long-term persistence of a component in humans and their affairs in the absence of the environmental counterpart (20, 32, 34, 35, 37) . Today, we recognize more cycles than Chijevskiy found in Vernadsky's spatially genetically (but not yet temporally chronomically) structured noosphere.
A chronousphere starts with "knowing yourself" by selfsurveillance and learning about the dynamics that take place within the physiological range that can no longer be equated to random or trivial variation once the lawful variability is quantified. Equally, using a target blood pressure under which values are acceptable becomes untenable, preferably replaced by the diagnosis of VVAs (Figs. 1 and 2 ). In keeping with our cyber age, we here present a set of global and local displays that, for a given variable, constitute both a running history and a status quo, automatically flagging down abnormality in a number of cycles of different length, documented to relate to the cardiovascular system in clinical health and disease.
Subjects and Methods
Longitudinal records of self-measurements and of aroundthe-clock automatically assessed blood pressure and heart rate data by ambulatory monitoring are analyzed by the extended cosinor (13, 29, 56) . In both kinds of data, nonlinear least squares detect and estimate components with long periods with their uncertainties (42) . When aligned with environmental periods, some shared coperiodisms are found with solar wind speed, among others. Graded local views in spectrograms, with the length of the moving interval used for analysis varied systematically, reveal the variability in both period and prominence as a function of time (Fig. 3) . Gliding spectra, using a fixed interval length, visualize the extent of variability, whereas their combined global spectra identify overall cycles (11, 31) . Sphygmochrons (computer summaries reporting com- Fig. 2 . Definitions of some VVAs: MESOR-hypertension (MH; top, left, and middle) is an elevation of the blood pressure MESOR above the upper 95% prediction limits of clinically healthy peers matched by sex and age; circadian hyper-amplitude-tension (CHAT; middle left, and middle) is an elevation of the 24-h amplitude of blood pressure above the upper 95% prediction limit of clinically healthy peers matched by sex and age; ecphasia (bottom left) is a deviation of the 24-h acrophase from the 90% prediction limits of clinically healthy peers matched by sex and age; ecfrequentia (bottom middle) is a statistically significant deviation of the period from 24 h, assessed by the nonoverlap of 24 h by the 95% CI of the period assessed by nonlinear least squares; excessive pulse pressure (PP; top right) is a difference of MESORs of systolic and diastolic blood pressure [SBP (S) and DBP (D), respectively] larger than 60 mmHg (until it can be further qualified in terms of sex and age); deficient heart rate (HR) variability (middle right) is a (7 day) standard deviation of HR below 7.5 beats/min (until it can be further qualified in terms of sex and age); and excessive PP product (PPP; bottom right) is a product of the MESORs of SBP and HR (/100) larger than 100 mmHg·beats·min Ϫ1 /100 (until it can be further qualified in terms of sex and age). These VVAs can occur while most, if not all data, lie within the conventional physiological range. Their presence has been associated with an increased risk of adverse cardiovascular events in several outcome studies.
plementary results from both curve fitting and stacking, e.g., over an idealized 24-h day) detect VVAs, that is, abnormal patterns of the circadian rhythm of blood pressure and heart rate in the light of time-specified reference values qualified by sex and age (13, 36) that await extension to extracircadian components. Alterations in the variability of blood pressure and heart rate along the circadian scale are known as VVAs or, if they persist, as vascular variability disorders (VVDs) (Fig.  2) . Table 1 provides information about some of the longest data series investigated, discussed in detail elsewhere (32, 34).
The techniques described here form the basis of an addition to our health-care system that serves to improve individuals' physiological health as well as psychological well-being. They lead to broader findings on how systolic blood pressure can be a proxy for mental functions and their association with the Earth's or the Sun's magnetism. By odds ratios for the number of shared frequencies between psychophysiology and physics, mental functions more than match the (in physics) well-accepted association of Earth and Sun magnetism to each other (11, 31, 32, 34). As we have documented, the chronobiological Fig. 3 . SBP self-measured 5 to 6 times a day between 1967 and 2012 by a clinically healthy man (R.B.S.) is analyzed by spectrograms using a systematically varied interval length (between 4 and 24 yr). In the frequency range investigated, the circannual component is the most prominent one. Analysis by J. Czaplicki. viewpoint complements in time the understanding of how things work in space that we gain by mapping the genome or brain activity. Hence, in parallel with currently more popular studies, the critical importance of continuing time structural research should be realized. A dimension that yields predictably opposite effects at specifiable times, such as survival versus death as a function only of timing (22, 39) , must be quantified, unless it may become a source of blunders.
Results
Decades-long surveillance (20, 32-34, 36, 37, 46 : see pp. 23-31 & 228 -346) opens a perspective of novel periods (Fig. 4) . For practice, we recommend universal screening, to start with by the sphygmochron (13, 33, 36) , now already amplified by further circadian displays, with different resolution, i.e., with different intervals analyzed as one goes. Extracircadian as well as circadian features in (preferably automatic) imaging for self-help are assessed from week to week and from year to year. Longer interval imaging of a broader spectral range (with wider ordinates) will have to explore the extracircadian range and prompt a physical examination by alterations in the weekly or longer profile. Appropriate infradian standards of reference will have to be collected to complement improved circadian reference values, a long task ahead.
Thomas R. Frieden, director of the CDC, briefed the media on September 5, 2012, calling uncontrolled blood pressure "public health enemy No. 2, second only to tobacco in the number of potentially preventable deaths associated with it annually" (http://www.cbsnews.com/8301-504763_162-57506364-10391704/cdc-one-third-of-u.s-adults-have-high-blood-pressureonly-half-have-it-under-control/). Frieden refers to 5.7 million Americans who were aware of their high blood pressure but were not being treated and to 14.1 million who were not aware of their hypertension (26, 66) . These numbers and the esti- Sleep-wake *Detailed discussions of these data also available from the following studies (32, 34) . M, man; W, woman; BP, blood pressure; HR, heart rate. with an acceptable day-to-night ratio (dippers; DP). Only a small difference is found for women (P ϭ 0.043) but not for men (P ϭ 0.664) or overall (P ϭ 0.186). , and a deficient heart rate variability (DHRV) were identified by chronobiological and chronomic interpretation of ambulatory blood pressure monitoring (C-ABPM) at the beginning of the study. Uncomplicated MH was found in 103 patients (34.7%). MH complicated by 1, 2, or 3 additional VVAs was found in 55 (18.5%), 15 (5.1%), and 3 (1.0%) of the patients, respectively (top left). The incidence of MH, EPP, CHAT, and DHRV was related to outcomes (cerebral ischemic attack, coronary artery disease, nephropathy, and/or retinopathy), assessed for the next 6 yr. Cardiovascular disease risk associated with MH in the absence of other VVAs is much less than when it is complicated by 1, 2, or 3 additional VVAs (bottom right). Once implemented across the board rather than in selected patient populations, vascular disease could be curbed to a much larger extent at relatively low cost if the monitoring is offered directly to the public and care providers become involved only after the more reliable, but never perfect, detection of a VVA in a second survey of 7 days. A website has to be built, among other approaches, to educate and motivate the public and to provide cost-free analyses in exchange for the data, as is now provided worldwide on a small scale by the BIOCOS project (corne001@umn.edu). The data could be used to investigate the greater problem of societal disease, such as crime and terrorism, as influenced by the environment.
educated public and acted upon by the profession as soon as VVDs are diagnosed. Within the business plans of insurance companies, there should be incentive rewards for caregivers using C-ABPM. To deal with the problem, chronobiology shows that VVAs can often be treated, reduced in frequency and/or severity, or eliminated, so that target organ damage can be nipped in the bud (36) . There is also indirect evidence suggesting that reducing the circadian amplitude of blood pressure when it is excessive is associated with fewer morbid events (60) . Environmental and physiological variability is resolved as parts of a transdisciplinary spectrum of rhythms, under the influence of extraterrestrial and terrestrial weather, with the former's effects yet to be optimized, after we learn more about them, just as we now heat or air condition to cope with extreme deviations in terrestrial temperature (32, 34, 37) . Bacon reportedly compared scientific investigations to a hunt, with findings being the game. Claude Bernard added that a given game may be found "when one is looking for a different animal altogether." The game to be looked for is former public enemy No. 2, namely VVAs (36) to be converted into friend No. 1.
Eventually the surveillance of blood pressure and heart rate could start at birth to prevent now-known severe outcomes of untreated circadian VVAs and to uncover the yet-to-be-described anomalies in extracircadian cycles that are the challenge of the future. Infradians, like circadians, characterize the incidence of myocardial infarctions and sudden cardiac death. Infradians like those mapped in Figs. 3 and 4 (34) matter in the search for quantitative coherence among people (43) .
Discussion
A set of global and local displays, including sphygmochrons (13, 36) , constitutes a step toward enjoying cyber-aided selfhelp-based health in a unified time-structured art, science, and noetic well-being. Instead of focusing only on the average blood pressure and heart rate, sphygmochrons also examine the circadian patterns in these variables and compare their characteristics with those of clinically healthy peers matched by sex and age. The circadian rhythm is indeed usually prominent in these variables, as also documented in the experimental laboratory (69). A, amplitude; , acrophase, expressed in (negative) degrees, with 360°ϵ 24 h, 0°ϭ 00:00. Results from parameter tests (5). For this time-microscopic assessment, the data during the 4 days of vacation in span 3 were removed from span 2 before analysis. MESOR, a midline-estimating statistic of rhythm.
Review

H286 CHRONOBIOLOGICALLY INTERPRETED BLOOD PRESSURE VARIABILITY
Abnormalities in the dynamics of blood pressure and heart rate, illustrated in Fig. 2 , have been associated with an increased cardiovascular disease risk, even in the absence of an elevated blood pressure [midline-estimating statistic of rhythm-hypertention (MESOR-hypertension)]. Differences in the variability of blood pressure in the absence of a difference in mean value have also been reported in WistarKyoto rats and their hyperactive counterpart with a larger left ventricular mass (21) .
As an example, patients with noninsulin-dependent diabetes mellitus who have impaired autonomic nervous function are more likely to show circadian blood pressure ecphasia, a finding also reported in the laboratory (62) , where alterations in clock gene expression have been observed (63) . Decreased heart rate variability, another VVA, is also a risk factor for coronary artery disease, as also shown in rats after left coronary artery ligation (40) . Heart rate variability is of particular interest herein as it has been shown to be decreased in association with magnetic storms (16) .
The diagnosis of VVAs could immediately be put into widespread practice. Figure 5 shows what can happen when circadian VVAs are ignored. A set of snapshots in an ongoing self-assessment of a patient after a stroke, who tries to prevent the next one, is provided in Fig. 6 .
Comments from clinicians in response to results such as those in Figs. 5 and 6 show the impact of thoroughly embedded misconceptions based on insufficient evidence.
With notable exceptions (12, 13, 39, 41, 68) , it is generally believed that changing the timing of administration of 24-h formulations should only have minor effects. This is far from the truth. Large clinical trials have shown that the timing of administration of certain antihypertensive drugs matters both in terms of blood pressure lowering and of actual outcomes (41) . One should, however, be mindful that a preferred treatment time may, on the average, reduce the incidence of adverse outcomes in a population, but this time is not necessarily optimal for each individual patient. This has been demonstrated recently in a study of 30 patients who have been thoroughly examined after taking the same dose of the same antihypertensive drug, switched among six circadian stages in relation to awakening, each patient remaining on the same regimen for at least 1 month and contributing a 7-day C-ABPM A lower value on Sundays for BP was also found for 30 series from 25 individuals, when the data of each subject were expressed as a percentage of their mean values, examined as a group by a one-way analysis of variance: the lower MESOR was statistically significant for DBP (P Ͻ 0.05) and for SBP (P Ͻ 0.10). In the same 30 series, the 2A of HR was higher on Sundays and Saturdays than on other days of the week (P Ͻ 0.05). during the last week on that schedule (68) . Underlying our recommendation to individualize the optimization by timing of the daily administration of antihypertensive medication is the concept of chronotheranostics, where the timed treatment is adjusted to the chronodiagnosis (14) : if a patient has CHAT, treating at a circadian stage when the circadian amplitude of blood pressure is increased even further is likely to be harmful, even if the 24-h average pressure is lowered to a larger extent. This has been demonstrated in a double-blind crossover study that accounts for the difference in actual outcomes from two large clinical trials in Asia (60) .
When circadian patterns in blood pressure are discussed, concern is often expressed primarily if not exclusively for "nondippers," that is for patients who have a day-to-night ratio Fig. 10 . Relative risk of an adverse outcome within 6 yr of the monitoring is assessed for different risk factors as the ratio of the incidence of a cerebral ischemic event that occurred in patients with the tested risk factor by comparison with that in patients not presenting with the tested risk factor. The risk of a cerebral ischemic event for patients with MH (high BP) is less than that for patients with systolic or diastolic CHAT, a condition not currently screened for in the clinic. The risk associated with CHAT is larger than that of all other risk factors considered as well (obesity, high cholesterol, sex, alcohol consumption, family history, smoking, and age) (not shown), including an elevated BP (47, 48, cf. 17, 36) . Patients with diastolic CHAT are 8.2 times more likely to suffer an adverse event than patients with an acceptable circadian amplitude of DBP, a 720% increase in risk. Fig. 11 . Biospheric congruence with magnetism of Earth (top) and Sun (bottom). Some inferentially statistically validated congruences of human somatic and mental functions with the environment, gauged by the antipodal geomagnetic disturbance index (aa; top) and solar wind speed (SWS; bottom) are shown. While limited to a single clinically healthy case, R.B.S., a man aging during the study from 20 to 60 yr of age, the number of congruences found for the estimation of 1 min and for mood in the spectral range investigated (from 1 cycle in 2.5 yr to 3 cycles/yr) more than equals that of the known association of helio-and geomagnetism. When congruence is assessed by means of the odds ratio based on the noncentral hypergeometric distribution, mental functions show higher congruence than somatic functions; among the latter, SBP is responsive, perhaps constituting a seemingly acceptable approximation for the mental functions. P values are based on the noncentral Fisher hypergeometric distribution, with 95% CIs computed using Fisher exact test, used since the null hypothesis was rejected in some, yet not all, cases. Temp, oral temperature; 1MTE: 1-min time estimation. SBP approximates higher congruence with environment of mental (red) (vs. somatic, green) functions that compare favorably with congruence of aa vs. SWS (blue, bottom right). less than 10%. Nondippers are encouraged to take their medication in the evening, so as to improve a nightly dip. Several outcome studies have all shown that CHAT is associated with a large increase in cardiovascular disease risk (17, 18, 44, 47, 48, 59) . There is further evidence that a classification in terms of dipping can fail when a chronobiological diagnosis is predictive (10, 15, 18, 28) (Fig. 7) . The fit of a (cosine) model is more powerful for risk assessment than the calculation of a day-to-night ratio, notably since the circadian amplitude and acrophase are also interpreted by cosinor in the light of reference values from clinically healthy peers specified by sex and age. Moreover, underlying the diagnosis of CHAT is the recognition that the relation of the circadian amplitude to cardiovascular disease risk is nonlinear, risk being increased only when the circadian amplitude exceeds a threshold value (for a wide range of amplitudes, there is no change in risk) (17) .
Patient compliance is another valid practical issue illustrating the desirability of keeping the patient engaged and motivated in his/her own health care.
Blood pressure targets are usually set only in terms of mean values, ignoring the evidence that abnormal variability patterns in blood pressure and/or heart rate are major contributors to cardiovascular disease risk. Indeed, in a 6-year prospective outcome study, uncomplicated MESOR-hypertension was associated with less than 10% occurrence of adverse events. The presence of just one additional VVA raised it to 29%, and all three patients who had three additional VVAs had a morbid event (36) , Fig. 8 .
Cost and insufficient insurance coverage are other practical concerns. As a result, ABPM is often restricted to special cases such as patients with the "white coat syndrome." It should be realized, however, that the only true white-coat hypertension known to us is that of a physician (Y. Watanabe) who has MESOR-hypertension when he puts on his white coat himself in his office, but not when he is not seeing patients on weekends or holidays (Tables 2 and 3 ) (67) . Differences between work days and holidays are validated by parameter tests (5) . A white-coat hypertension in the morning can be a white-coat hypotension in human SBP started increasing 2 days before the magnitude 9.0 earthquake in Sendai, Japan, on 11 March 2011, documented on the basis of weeklong records of around-the-clock ambulatory data from 13 Japanese. Similar records from longitudinal and transverse controls differ in their time course, suggesting that the trend observed before the earthquake was related to it rather than being a feature of an anticipated weekly pattern. Lower left: the monthly incidence of major earthquakes since 1900 is characterized by the presence of cycles with periods of about 49.3, 12.2, 1.44, and 0.41 yr, given with their uncertainties (in parentheses). Lower right: the most prominent about 50-year cycle is also documented in physiology, pathology, societal upheavals, and space weather. Nonlinearly estimated periods are displayed with their 95% CIs shown as the length of corresponding horizontal bars. the afternoon (54, 55) (Fig. 9 ), just as a single office diagnosis can differ in conventional practice as a function of whether a patient is seen (by one physician) during mornings or (the same patient, by another physician) during afternoons (3). It seems undesirable that patients be diagnosed as hypertensive (or white-coat hypertensive) versus normotensive because they visit their caregivers at different times of day (12) .
Body rhythm assessment (C-ABPM), already aligned with chronomic monitoring (quantifying space and earth weather effects), has detected VVAs (Fig. 2) , of which a high blood pressure is just one (diagnosed by C-ABPM as MESORhypertension), and not always the most important one (Figs. 8  and 10 ). In one study population, other coexisting, currently unrecognized VVAs raised the risk of a morbid event within 6 years from less than 10% to 100% (Fig. 8) .
Against this background, we welcome the possibility that the USA's administration is planning a decade-long scientific effort examining the workings of the human brain, to build a comprehensive map of its activity. Reducing morbid events by treating VVAs and VVDs, sometimes by no more than changing the timing of drugs we take, is in large part to save us from a stroke (60) . Equally important, we have been mapping frequencies of the human brain shared with space weather and with earth weather, as the effects of the environment on the brain in time are as important as the spatial cerebral structure. In fact, in focusing on magnetism, we find that the relation of human mental functions with either earth or interplanetary magnetism more than matches (by odds ratios) the number of shared frequencies between interplanetary and earth magnetisms themselves (Fig. 11) (11, 31) . We found further that human blood pressure monitoring around the clock over decades can be a proxy for mental functions while serving its primary purpose of treating or preventing brain, heart, and kidney disease, as endorsed by an international meeting on GEOCHANGE in Istanbul that we were invited to open (46) . There on September 19 -21, 2011, C-ABPM already revealed antecedents of the North Japan quake-tsunami in 2011 (Fig. 12) . Immediate returns from including a national system of C-ABPM into the president's plans could constitute the major, already documented, focal point of priority in the study of the human brain. It could lead to a novel dimension of societal and natural disaster prevention. This could be a dividend from the same monitoring that aims to prevent personal disasters, the immediately rewarding reason for focus on noncommunicable diseases, including stroke prevention (one more reason to include chronobiology in the U.S. president's plans). C-ABPM also serves our understanding of the competing roles of space and earth weather in influencing masses of people involved in crime and terrorism, as societal and security dividends. In two terrorism databases, there are 1.33-year signatures of the solar wind, with no calendar year, and in a third, the amplitude of components with periods longer than one year more than matches that of the calendar year, suggesting that solar weather is just as (if not more) important than rain or shine on earth in influencing the behavior of populations. Pertinent evidence is documented in Fig. 13 and in our presentations in Istanbul (46; see pp. 23-31 and 228 -346), yet another reason to deserve consideration by heads of state. It is good that at least one country takes the initiative to develop the technology for an international system of affordable, automatic, and unobtrusive C-ABPM (27) and that another country in Asia plans on a special department with a C-ABPM system almost certainly a priority (45, 49 -51, 61) . C-ABPM is feasible automatically on a small worldwide scale documented by the project on the biosphere and the cosmos (BIOCOS). It is both a humanitarian and technological challenge for international cooperation.
We answer in the affirmative a self-raised question about the need for a new definition of hypertension brought up by the late Thomas Pickering, a foremost exponent of the status quo. First a foe of self-measurement when it was proposed (38) and of the initially utopian-seeming ABPM and then a staunch friend of both, Pickering originally believed that circadians are simply a matter of sleep (10, 52, 53) . He answered the question about the need for a new definition of hypertension by recognizing that "it should be based on improved measure of blood pressure." An affordable, unobtrusive monitor communicating via a cell phone with a cloud system and/or a website are indeed considered by the Phoenix Study Group (composed of volunteering members of the Twin Cities chapter of the Institute of Electrical and Electronics Engineers; http://www.phoenix. tc-ieee.org) in China (27) and in a new department of chronomics at Tokyo Women's Medical University (Otsuka, personal communication) . Inexpensive, unobtrusive instrumentation monitoring each and all of us is within reach. It is overdue and provides, as Pickering wanted, a new definition of risk by VVAs, so that the many currently undiagnosed patients with iatrogenic VVAs under antihypertensive medication are immediately treated, sometimes by a measure as simple as changing the timing of the drug(s) they take (Figs. 14 and 15) .
On the basic side, William Harvey jotted down in 1603 that "the movement of the blood occurs constantly in a circular manner and is the result of the beating of the heart." With Fig. 13 , we paraphrase Harvey noting that in the case of systolic blood pressure, the movement of the blood is influenced and synchronized by the rotation of the sun around its equatorial axis (P Ͻ 0.001). The same prominent periods of about 10 and 20 years characterizing sunspots are dominant in the human circulation. For practice, the diagnosis and treatment of VVAs must be individualized. Trials that focus only on the blood pressure mean do not recognize iatrogenic conditions such as CHAT (Fig. 15) . Furthermore, personalization of treatment time can change harm (such as CHAT induction or enhancement) into benefit (reducing or eliminating CHAT), while also lowering the MESOR of blood pressure. Most importantly, the optimal time of gaining benefit rather than doing harm is shown to differ among patients (68) . No shoe fits all.
Results herein illustrate the need for around-the-clock, preferably continuous monitoring, now technologically possible, for the multiple purposes of self-surveillance to detect VVAs and to optimize the timing of treatment administration on an individualized basis if such is needed and improving one's lifestyle by avoiding or reducing loads and learning how to better cope with them, while also gaining a tool to study broad environmental influences on our physiology and to monitor populations for a better understanding of social and natural cataclysms.
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No conflicts of interest, financial or otherwise, are declared by the author(s). To optimize his hypotensive treatment (Rx), a just-diagnosed 24-yr-old individual (T.T.) switched his Rx first every 17 days by 4 h and then mostly at shorter intervals. Note statistically significant decrease in MESOR, evidenced by the breakout outside the decision interval of the negative CUSUM line. With continued Rx, the BP MESOR leaves the decision interval, indicating a statistically significant decrease in overall blood pressure. Bottom: changing timing of medication (⌬Rx) during consecutive spans shows risk of iatrogenic CHAT. An empirical approach to chronotherapy: immediately after diagnosis, one should ascertain that one does not induce CHAT by inappropriate timing of antihypertensive medication. In this 24-yr-old man (T.T.) who advanced the time of treatment by 4 h every 17 days initially and at shorter intervals thereafter, treatment in the evening was associated with iatrogenic CHAT, raising the question whether the risk of MH may not have been traded for the even higher risk of stroke that CHAT represents. Iatrogenic CHAT, induced by treatment at 20:00 daily, was silent to office visits. T.T. may have traded benefit (lowering of the MESOR of BP, top) for something worse (CHAT). This danger applies to some patients with hypertension (who tend to have a large circadian amplitude of blood pressure) to whom treatment time is not specified (or is specified for bedtime) by the care provider, as was the case for T.T. A few others who took hypertensive medication at bedtime were also found to have CHAT. The figure shows the assessability of otherwise undetected harm by as-one-goes sequential analysis. Fig. 15 . A popular drug, if prescribed without personalized surveillance, can induce a VVA, such as CHAT. A change in the time when the drug is taken can make the same dose of the same drug in the same person beneficial or vice versa. At one administration time (before noon), Hyzaar induces CHAT in DBP and exacerbates a preexisting CHAT in SBP (red). At another time of administration, Hyzaar eliminates a preexisting VVA (green). These opposite effects were found in tests at 6 medication times, each administered for about a month, with half-hourly surveillance of blood pressure during the last week of each span. These differences occur as a function of the timing of the drug's use along the scale of 24 h.
AUTHOR CONTRIBUTIONS
